Abstract
institutionalized in any acute or post-acute setting for at least 30 days. We analyzed 211,296 FFS and 75,554 MA patients with hip fracture admitted directly to a SNF following an index hospitalization who had not been in a nursing facility or hospital in the preceding year. We used inverse probability of treatment weighting (IPTW) and nursing facility fixed effects regression models to compare treatments and outcomes between MA and FFS patients. MA patients were younger and less cognitively impaired upon SNF admission than FFS patients. After applying IPTW, demographic and clinical characteristics of MA patients were comparable with those of FFS patients. After adjusting for risk factors using IPTW-weighted fixed effects regression models, MA patients spent 5.1 (95% CI -5.4 to -4.8) fewer days in the SNF and received 463 (95% CI to -483.2 to -442.4) fewer minutes of total rehabilitation therapy during the first 40 days following SNF admission, i.e., 12.1 (95% CI -12.7 to -11.4) fewer minutes of rehabilitation therapy per day compared to FFS patients. In addition, MA patients had a 1.2 percentage point (95% CI -1.5 to -1.1) lower 30-day readmission rate, 0.6 percentage point (95% CI -0.8 to -0.3) lower rate of becoming a long-stay resident, and a 3.2 percentage point (95% CI 2.7 to 3.7) higher rate of successful discharge to the community compared to FFS patients. The major limitation of this study was that we only adjusted for observed differences to address selection bias between FFS and MA patients with hip fracture. Therefore, results may not be generalizable to other conditions requiring extensive rehabilitation.
Conclusions
Compared to FFS patients, MA patients had a shorter course of rehabilitation but were more likely to be discharged to the community successfully and were less likely to experience a 30-day hospital readmission. Longer lengths of stay may not translate into better outcomes in the case of hip fracture patients in SNFs.
Author summary

Why was this study done?
• Enrollment in Medicare Advantage plans has increased significantly, from 5.3 million in 2003 to 19 million in 2017.
• Research suggests that the different incentives under which Medicare Advantage and Medicare fee-for-service operate are related to less medical service use by Medicare Advantage patients.
• No studies to date have compared the treatment and outcomes of Medicare Advantage and Medicare fee-for-service patients using post-acute skilled nursing facilities.
What did the researchers do and find?
• We compared the treatment processes and outcomes experienced by 211,296 Medicare fee-for-service and 75,554 Medicare Advantage patients with hip fracture admitted to skilled nursing facilities directly from the hospital. 
Introduction
In the United States, Medicare provides health insurance coverage to older adults through the traditional Medicare fee-for-service (FFS) program or the Medicare Advantage (MA) program. The FFS program gives an incentive for providers to provide more treatments because reimbursement is contingent on the amount of care. However, the MA program serves Medicare beneficiaries through private health insurance plans, which are paid a capitated amount to coordinate care via a more limited provider network than the traditional FFS program [1] . MA enrollment has grown from 6.8 million (16%) in 2006 to 19.0 million (33%) in 2017 [2, 3] , accompanied by large increases in post-acute care utilization by MA beneficiaries, especially in skilled nursing facilities (SNFs) [4] . Unfortunately, there is limited evidence on the utilization of SNF-based rehabilitation services by beneficiaries in MA plans or on how treatment and associated outcomes compare with those experienced by FFS beneficiaries. Rehabilitation services, including physical therapy (PT) and occupational therapy (OT), play a critical role in preventing deconditioning, restoring functional status, and facilitating discharge to the community [5] . Resource utilization groups (RUGs) were introduced as the way per diem prospective payments are set for Medicare-reimbursed SNF care, classifying patients into reimbursement categories based on rehabilitation service use: ultra (720+ minutes/week), very high (500-719), high (325-499), medium (150-324), and low (45-149). Therefore, SNFs are incentivized to provide more OT and PT services to FFS patients to qualify for higher payments. Furthermore, as a per diem system, longer lengths of stay generate more revenue. Indeed, the Centers for Medicare and Medicaid Services (CMS) has reported that FFS patients' therapy use has increased without significant changes in the acuteness of the conditions of newly admitted SNF patients [6] .
MA plans must offer equal benefits during the SNF stay but do not necessarily use a RUGbased payment system nor even per diem prices. Since MA plans receive capitated per member per month payments, they are incentivized to limit the days of care and the intensity of therapy services, possibly leading to less therapy and earlier discharge, which may compromise outcomes. To date, however, there is limited literature documenting the impact of the different incentives under the MA and FFS programs in terms of SNF patients' outcomes. One reason for the paucity of research on this issue has been limited access to utilization data on MA patients. In this paper, we take advantage of the mandatory Minimum Data Set (MDS) assessments completed on all admissions to nursing homes irrespective of their insurance status, as well as the availability of Medicare Provider and Analysis Review (MedPAR) hospital claims for over 90% of all MA members from hospitals receiving disproportionate share hospital (DSH) payments or educational training payments or supplements [7] . Having comparable data for both FFS and MA beneficiaries allowed us to compare the intensity, duration, and outcomes of rehabilitation therapy received by patients with hip fracture discharged from hospitals to SNFs. We selected patients with a hip fracture because it is prevalent and associated with adverse outcomes such as functional impairment, readmission, permanent institutionalization, and mortality and because most patients with hip fracture are discharged to SNFs [8] [9] [10] [11] . The objective of this study was to compare SNF rehabilitation use, length of stay, and patient outcomes between FFS and MA enrollees discharged from hospitals to SNFs following hip fracture. We hypothesized that MA patients would receive less rehabilitation care and would therefore experience worse outcomes.
Methods
Study design and sample
This was a retrospective cohort study seeking to examine the differences in health service utilization and outcomes between FFS and MA patients admitted in SNFs following hip fracture hospitalization. We selected patients admitted to a SNF following an index acute hospitalization who had not been in a nursing home or in a hospital in the preceding year and who were admitted directly to a nursing facility as indicated by the presence of an MDS admission record dated within 3 days of hospital discharge. Hip fracture patients were identified using Medicare Severity Diagnosis Related Group (MS-DRG) codes (533, 534, 535, 536) and primary ICD- 
Data sources
We used data from January 1, 2011, to December 31, 2015, from the Master Beneficiary Summary File (MBSF), MedPAR data, Healthcare Effectiveness Data and Information Set (HEDIS) data, the MDS (version 3.0), and the American Community Survey. Each data source is briefly described below. The MBSF includes demographic characteristics and monthly FFS or MA enrollment status. The MedPAR file contains claims for inpatient stays and includes information about diagnoses, surgical procedures, and hospital length of stay from hospitals participating in the inpatient prospective payment system. Since 2008, the MedPAR file includes claims from MA enrollees receiving care in hospitals receiving either DSH payments or Indirect Medical Education or Direct Graduate Medical Education adjustments, which account for over 90% of all MA hospitalizations [4] . A majority of safety-net hospitals in the US receive subsidies from Medicaid and Medicare (DSH payments, Medicaid Upper Payment Limit payments, Indirect Medical Education payments) and state/local indigent health programs because they serve traditionally low-income and marginalized populations. Our method of capturing hospital claims of MA patients was consistent with a recent paper by Huckfeldt et al. [4] . In addition, we linked MedPAR claims with HEDIS files to capture readmissions in non-DSH hospitals for MA patients. Thus, our study cohort was restricted to patients discharged from DSH hospitals.
HEDIS assembles information from medical records and administrative data on Medicare beneficiaries enrolled in MA plans and includes beneficiary-level information on rehospitalization within 30 days of original hospital discharge [12] . MDS assessments are mandatory for all admissions and residents of Medicare/Medicaid-certified nursing homes and are completed upon admission, upon discharge, and quarterly for long-term residents. The MDS assessment includes summary measures of cognitive and physical functioning, pain, and medication use, and detailed data on rehabilitation service utilization (minutes of PT and OT).
Outcomes
The 6 primary outcomes of interest in this study included 2 process measures and 4 patientcentered outcomes. Process measures included length of stay in the SNF and the total number of OT and PT minutes. Patient outcomes included 30-day hospital readmission, change in functional status as measured by the 28-point late loss MDS-ADL scale, becoming a long-term resident, and successful discharge to the community. SNF length of stay was defined as calendar days from admission to discharge based upon the MDS admission and discharge records. Since we included patients admitted to SNFs until June 30, 2015, and followed up until December 31, 2015, we kept the follow-up period uniform across all patients; therefore, we followed patients for up to 180 days in the SNF. Number of minutes of rehabilitation service received was calculated by using the total number of individual therapy minutes, concurrent minutes, and group minutes for PT and OT services across MDS assessment records up until day 40 of the patient's stay. Since most stays are for less than 40 days, we calculated minutes of therapy received in the first 40 days of SNF stays and the average number of minutes per day by dividing the total number of therapy minutes from the SNF length of stay up to 40 days. We focused on rehabilitation therapy in the first 40 days because clinical trial evidence suggests early rehabilitation is important for optimizing functional recovery after hip fracture in older patients [13, 14] .
We examined all-cause readmission to the hospital within 30 days following discharge from the index hospitalization. Because MA enrollees might be readmitted to a non-DSH hospital that may not submit claims to Medicare, we merged the MedPAR and HEDIS files to estimate the 30-day hospital readmission rate for MA enrollees. We also examined whether SNF patients became long-stay nursing home residents, defined as remaining in a nursing home for more than 100 days. Recently, CMS proposed successful discharge to the community as one of the quality measures for SNFs [15] [16] [17] . Successful discharge from a SNF is defined as being discharged to the community within 100 days of SNF admission and remaining alive in the community without being institutionalized in any acute or post-acute setting for at least 30 days. We linked MDS with MedPAR and HEDIS files to construct the successful discharge measure. Functional status was measured using the validated MDS-ADL scale, which aggregates 7 activities of daily living (ADL) items into a 28-point scale with 0 indicating independence and 28 indicating total dependence [18, 19] . Functional change was computed by subtracting the admission from the discharge score; scores were reversed from negative to positive to improve understanding. The higher the score, the greater the improvement.
Sociodemographic and clinical characteristics
Sociodemographic characteristics included age, sex, race/ethnicity, marital status, and Medicare and Medicaid dual eligibility. These variables were extracted from the MBSF file. We obtained median household income and household educational information for the patient's zip code of residence from the American Community Survey data [20] . We obtained the following patient characteristics from the inpatient MedPAR file: hospital length of stay, days in an intensive care unit, Hierarchical Condition Category (HCC), hospital-acquired conditions, and fracture management using ICD-9 procedure codes. The HCC is a risk adjustment measure developed by CMS for reimbursement of MA patients, but we applied the algorithm to capture comorbidities from MedPAR inpatient claims derived from the index hospitalization [21, 22] . We used the following patient characteristics drawn from the admission MDS assessment: admission MDS-ADL score, pain, BMI, and cognition, measured using the Cognitive Function Scale, a validated measure derived from the MDS [23] .
Hospital and SNF characteristics
Safety-net hospitals in the US include both public and private hospitals that provide healthcare services to individuals regardless of their insurance status, including uninsured, Medicaid, and other vulnerable populations. Safety-net status of the hospital was determined according to the CMS DSH index. Hospitals in the highest quartile of the DSH index were defined as a safety-net hospitals [24] . SNF characteristics were obtained from the CMS's Online Survey Certification and Reporting System (OSCAR), which reports staffing and facility characteristics. We included ownership (for profit versus non-profit) and whether the facility was part of a chain or not.
Statistical analyses
To account for differences between the MA and FFS populations attributable to selection bias, we computed the inverse probability of treatment weighting (IPTW) as a propensity for being an MA enrollee based on observable characteristics. The propensity score estimates the probability of our hip fracture discharges being enrolled in an MA plan. Propensity was modeled as a function of all observable patient-level, zip-code-level, and state-level fixed effects. Patientlevel characteristics included age, sex, race/ethnicity, marital status, length of stay in the hospital, number of days in the intensive care unit, fracture treatment, number of comorbidities, admission cognition, body mass index, hospital-acquired complications, HCC, and dual Medicare/Medicaid status. At the zip code level, we included patient's residential zip code median household income and household education.
Following the calculation of the IPTW, we verified that the IPTW-weighted samples were balanced on patient characteristics across the 2 MA and FFS insurance groups (S1 Fig). We examined the difference in outcomes between MA and FFS using a linear probability model after applying the IPTW. We used linear probability models because the coefficient of MA indicator (with FFS as the reference category) provides a direct estimate of the risk-adjusted MA differential effect on the outcome while controlling for SNF facility-level unmeasured confounders. We also estimated logistic regression models to examine the binary outcome variables: 30-day hospital readmission, becoming a long-stay resident, and successful discharge to the community.
A recent study documented that MA patients are more likely to be discharged to SNFs with lower publicly reported star ratings according to the CMS's Five-Star Quality Rating System [25] . Therefore, our final analyses using linear probability models compared all outcomes between FFS and MA patients using IPTW-weighted and SNF fixed effects, which compare the outcomes of MA and FFS beneficiaries within the same SNF facility to better account for unmeasured facility-level confounders. We did not estimate logistic regression models using SNF fixed effects because they assume a single positive outcome within a cluster (in our case SNF), and, in our analytic setup, any patient within a SNF can have a positive outcome. In all our regression models, standard errors were adjusted for clustering at the SNF level.
Approximately 3.5% of the patients in our analytical cohort had severe cognitive impairment, which may influence care processes and patients' outcomes. Therefore, we conducted sensitivity analyses after excluding patients with severe cognitive impairment (S2 and S3 Tables). In addition, to rule out favorable risk selection and to make sure that our IPTW was working adequately, we performed sensitivity analyses comparing all-cause 6-month and 1-year mortality rates between MA and FFS patients. All analyses were prespecified except the addition of sensitivity analyses comparing process of care and patient outcomes after excluding patients with severe cognitive impairment.
Ethics and resource sharing statement
The study was reviewed and approved by the Institutional Review Board of Brown University with a waiver of consent for the use of secondary identifiable data. This study is reported as per the STROBE guidelines (S1 STROBE Checklist). These person-level data (i.e., MDS, MBSF, MedPAR, and HEDIS) are covered under the strict terms of a data use agreement with CMS. Interested researchers may replicate the study using the data in the paper and its Supporting Information files. The authors requested use of the data from CMS through data use agreement #18900. To replicate the study requires using 100% Medicare inpatient claims data from the MedPAR extract files, MDS (version 3.0), and HEDIS data. ResDAC provides technical assistance to researchers interested using CMS Medicare and Medicaid data (https://www. resdac.org/about-resdac/our-services). We have deposited specific information regarding the cohort selection approach, variable definitions, and outcome specifications constructed across different datasets in an electronic repository as a guide for invesigators who obtain the requisite data use agreement for the relevant data sources and want to replicate our study (https:// repository.library.brown.edu/studio/item/bdr:786344/).
Results
The mean age of hip fracture patients discharged to SNFs was 83.9 years (SD 7.5), and the sample was predominantly female (77.2%) and white (90.2%). Given the large sample size, comparisons of the characteristics of MA and FFS new hip fracture SNF admissions from hospital are statistically significant at conventional levels when there is a >1% difference between the groups. MA patients were more likely to be married, black, Hispanic, and dual eligible for both Medicare and Medicaid; were less cognitively impaired upon SNF admission; and were more likely to have been treated in safety-net hospitals than FFS patients (Table 1) . After applying IPTW, demographic and clinical characteristics of FFS and MA patients were very similar on most parameters. The main remaining differences were that MA patients were more likely to be admitted to for-profit chain SNFs compared to FFS patients. Calculating standardized differences between covariates after using IPTW revealed MA and FFS patients to be quite comparable (S1 Fig). Further evidence of clinical comparability after IPTW was demonstrated by no differences in all-cause 6-month and 1-year mortality between MA and FFS patients (S1 Table) . Table 2 reveals that the average FFS patient spent 44.7 days (SD 41.7) in SNFs while MA patients spent only 36.9 days (SD 37.9) in these facilities. After adjusting for risk factors using the IPTW-weighted SNF fixed effects regression models (Table 2) , MA patients spent 5.1 fewer days (95% CI -5.4 to -4.8) in SNFs than similar FFS patients. MA patients received 12.1 fewer minutes of rehabilitation therapy per day (95% CI -12.7 to -11.4) compared to FFS patients, and since FFS patients had longer SNF stays, they received 462.8 more minutes of total rehabilitation therapy than did MA patients in up to the first 40 days (95% CI -483.2 to -442.4). Table 3 presents the outcome comparisons using a linear probability model with SNF fixed effects as well as the results of a logistic regression model without SNF fixed effects. Even after IPTW adjustment, MA patients were discharged with about one-third of a point difference in functional status improvement on the MDS-ADL scale (−0.4 points, 95% CI −0.5 to −0.3) as compared to FFS patients. However, MA patients had a hospitalization rate that was more than 1 absolute percentage point lower than that of FFS patients (−1.2%, 95% CI −1.5 to −1.1). This translates into a relative difference of 16% based upon the logistic regression model (odds ratio 0.84, 95% CI 0.81-0.87). Moreover, MA patients were fully 3 percentage points more likely to have been successfully discharged to the community from the SNF (3.2%, 95% CI 2.7% to 3.7%) compared to FFS patients (Table 3) , or 18% (odds ratio 1.18, 95% CI 1.15-1.20) more likely to have been successfully discharged.
Approximately 3.5% of the patients in our analytical cohort had severe cognitive impairment, which may differentially affect care processes and patient outcomes. Sensitivity analyses conducted after excluding patients with severe cognitive impairment revealed no change in the pattern of results (S2 and S3 Tables).
Discussion
Comparing MA and FFS community-dwelling patients who had not had a prior nursing home stay or hospitalization in the past year who were hospitalized for hip fracture and transferred to SNFs, we found that MA patients had shorter SNF stays and received less rehabilitation care, but their outcomes were similar to, or better than, those of comparable FFS patients. Thus, 5 fewer days of SNF care and over 400 fewer minutes of therapy in the SNF did not appear to adversely affect Medicare beneficiaries' ability to successfully transition home. These results control for numerous observed patient and facility characteristics, suggesting that it is possible to reduce SNF length of stay and achieve outcomes comparable to or better than those among FFS beneficiaries discharged from hospitals to SNFs following a hip fracture. Our findings are consistent with a recent study revealing that, despite use of low-intensity care in post-acute settings (SNFs versus inpatient rehabilitation facilities), MA patients with lower extremity joint replacement, stroke, or heart failure manifested better outcomes than similar FFS patients [4] . Our study results are also consistent with prior work suggesting that the effect of additional therapy diminishes as the RUG level increases and that additional therapy after a certain threshold does not directly translate into greater likelihood of community discharge [26] . Indeed, our results expand upon these earlier findings by using a nationally representative, homogenous population of newly admitted acute care patients with hip fracture using in-depth information on the exact amount of PT and OT received. We chose hip fracture because it is an incident event that almost universally results in acute hospitalization, followed by discharge to a SNF [8] . The incident nature of the condition minimizes the "sample selection bias" of healthier patients electing to enroll in MA plans, and relatively sicker patients in FFS plans. Furthermore, including only patients with no prior hospitalization or SNF use in the last 12 months further reduces differences in case mix between MA and FFS patients. While we did find that MA patients were discharged with slightly less functional gain compared to FFS patients, a one-third point difference on the 28-point MDS-ADL scale is not generally considered clinically meaningful. Based on prior studies and clinicians' opinion, a positive change of 2 points or more can be interpreted as a clinically meaningful gain in functional independence [18] . CMS and the Institute of Medicine have prioritized efforts to improve the value of postacute care in SNFs, since post-acute care accounts for nearly 75% of the geographic variation in Medicare spending, and SNFs constitute the largest component of post-acute care spending in the US [27] . Our observation of shorter lengths of stay among MA compared to FFS patients, who are otherwise very similar and served by the same facility, can be viewed as informing ongoing efforts to develop value-based purchasing models focused on curtailing unnecessary utilization of SNF services, particularly since Medicare's FFS payment rates for SNF care are 23% higher than MA rates [7] .
While counterintuitive, our finding that MA patients are achieving superior outcomes in shorter periods and with less therapy has a plausible explanation. One possible mechanism is that MA plans encourage the use of narrow networks of efficient SNFs. In its March 2017 report to Congress, the Medicare Payment Advisory Commission reported that SNFs with greater efficiency in terms of low costs per day and good quality of care for 3 years had lower readmission rates and higher community discharge rates, despite having shorter stays than average [7] . MA plans have the ability to develop tight networks and selectively contract with efficient providers to form referral patterns between hospitals and SNFs, a practice that has been shown to be effective in reducing readmission rates [28] . In addition, unlike FFS plans, MA plans can use care management tools, such as deploying case managers or nurse practitioners to monitor therapy time and functional status improvement for each patient. This makes it possible for MA plans to be actively involved in the discharge planning process. This aligns with prior findings from the Evercare Medicare managed care program (Medicare+ Choice HMO), which reported that integrated managed care for nursing home residents was associated with fewer preventable hospitalizations [29] .
Our study has several limitations. First, we used IPTW to adjust for potential selection bias in MA versus FFS enrollment and then compared those types of patients within each facility using fixed effects regression models; however, these strategies can only adjust for observed differences between patients and for facility confounders. Nonetheless, we observed no differences in adjusted 6-month and 1-year mortality rates between the 2 populations, which suggests that they are clinically comparable. Second, our study did not examine differences in home health utilization after discharge from SNFs, which could have facilitated accelerated SNF discharge. This is an important area to explore in future research since it could provide further insight into patients' longer-term outcomes. Lastly, our findings are limited to patients with hip fracture; results may not be generalizable to other conditions where extensive rehabilitation and longer follow-up are needed. Despite these limitations, we believe our approach minimizes important limitations by including a comprehensive set of variables from different data sources.
Conclusion
Despite rapidly increasing MA enrollment, to date there has been limited information about the quality of care and post-acute clinical outcomes for frail patients covered by MA plans. MA patients had shorter SNF length of stay and fewer minutes of rehabilitation therapy after hip fracture, but experienced lower rates of hospital readmission and long-term institutionalization and higher rates of successful discharge to the community than did similar FFS patients. These findings reflect well on the approach MA plans adopt regarding shorter SNF stays but also have implications for clinical recommendations regarding the amount of therapy required. This could certainly inform the current debate on value-based payment reform in post-acute settings. Moving forward, improving the efficiency and quality of post-acute care by reducing unnecessarily long rehabilitation stays in costly settings and shifting therapy care towards home-based services may be a new norm in value-based care. 
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